Objective. To investigate the health-related quality of life (HRQOL) and economic burden of patients with FM syndrome (FMS) and compare the changes in these parameters 3 months before and after FMS diagnosis.
Introduction
FM syndrome (FMS) is a common chronic pain disorder characterized by widespread musculoskeletal pain with multiple tender points over the entire body and a wide range of related symptoms [1] . Data from an Internet survey performed by the National Fibromyalgia Association showed that patients with FMS complained of various neurological, psychological and constitutional symptoms/disturbances, including sleep disturbance, fatigue, morning stiffness, tingling sensation, headache, memory disturbance, depression and anxiety, in addition to widespread pain [2] . Long-term pain and emotional and physical disabilities related to FMS may lead to poor health-related quality of life (HRQOL) and a substantial economic burden.
In a comparative analysis of quality of life (QOL), Burckhardt et al. [3] demonstrated that the QOL of women with FMS was markedly worse than that of women with other painful disorders, including OA, RA and chronic obstructive pulmonary disease. Additional studies using various common QOL-related measures, such as the Fibromyalgia Impact Questionnaire (FIQ), the Quality of Well-being Scale and the Short Form 36 Health Survey (SF-36), have confirmed greater impairment in the QOL of patients with FMS compared with the general population or those without chronic disease conditions [49] . They have also demonstrated that some characteristics such as gender, disease duration, educational level, work status and self-rated health may influence QOL as assessed by the FIQ and SF-36 [911] .
The substantial economic burden of FMS is a major issue that arises from chronic pain and emotional and physical disabilities [1217] . A long-term prospective FMS outcome study has shown high levels of utilization of a number of medical services by patients with FMS [17] , which is thought to be related to a greater incidence of symptoms and related morbidities in this group compared with patients with other rheumatic diseases. Although studies on health-care costs have been characterized by differences in methods of analysis and research design, the economic burden of patients with FMS in terms of health-care costs was 2-to 3-fold greater than that of control groups [12, 16] . Patients with FMS also reported far greater use of health-care resources, including office visits, prescriptions and diagnostic testing for the disease before than after the initial FMS diagnosis [13] . In addition to direct health-care costs, indirect costs related to the transient or permanent loss of productivity and the need for sick leave to treat FMS were clearly elevated in FMS patients [14, 15] . These data imply that FMS itself may contribute to increasing the economic burden secondary to high rates of health-service utilization, such as direct and indirect costs.
Although it is recognized that patients with FMS experience significantly impaired QOL and higher rates of service utilization related to FMS, there are limited data assessing the QOL and economic costs of newly diagnosed FMS patients and the changes of these parameters after the diagnosis of FMS as compared with established patients. The aims of this study were to assess the economic burden, work-related disability and HRQOL of newly diagnosed and established patients with FMS, and to compare these parameters before and after FMS diagnosis in newly diagnosed patients. We also sought to identify demographic and clinical risk factors associated with economic costs and work-related disability due to illness.
Patients and methods

Study design and population
This study enrolled 2098 patients with FMS recruited from outpatient clinics at 44 medical centres across the Republic of Korea. The study subjects were evaluated using the 1990 ACR classification criteria for a diagnosis of FMS [18] . Patients who had previously been diagnosed with FMS (n = 1818) were consecutively recruited from the rheumatology outpatient clinic at each medical centre. Additionally, subjects who were diagnosed as having FMS for the first time and who met the ACR criteria for FMS were regarded as newly diagnosed cases (n = 280). The institutional review board/ethics committee at each medical centre approved the study ( When patients who were newly diagnosed or were already diagnosed as FMS visited the outpatient clinic in each participating centre, they were invited to join the study. After obtaining the informed consent from patients, we proceeded to the next step. Our study consisted of two parts, as shown in Fig. 1 . For the first part we conducted a cross-sectional study using baseline data on all 2098 patients with FMS, irrespective of time of diagnosis, to estimate the economic burden associated with this disorder, such as health-care and non-health-care costs, indirect costs related to loss of productivity and HRQOL. To this end the subjects completed the SF-36 questionnaire at the time of enrolment. For the second part we conducted a prospective observational study targeting the 280 patients who were newly diagnosed with FMS to compare changes in costs and HRQOL 3 months before and after FMS diagnosis. Among the 280 newly diagnosed patients with FMS, 110 finished our study, but 170 failed to follow up 3 months after diagnosis.
Demographic characteristics such as age, gender, educational level, occupational status, type of health insurance (including medical insurance and medicaid), income level and smoking status were assessed via interviews during the study period ( Table 1 ). The time since diagnosis and presence of rheumatic/non-rheumatic diseases were assessed via interviews and a review of medical records. Tender points at 18 specific sites in each patient were counted according to the standardized manual tender point survey [19] . We also measured the intensity of each tender point as described in our previous study [20] and the sum of these points served as the score for tender points. The patients were asked to complete the Korean version of the FIQ [21] and SF-36 [22] to assess the function and QOL in all patients at baseline, and the newly diagnosed patients were reassessed 3 months later.
Estimation of health-care and non-health-care costs
The economic burden associated with FMS consists of direct and indirect costs [23, 24] . Direct costs were divided into two subgroups: direct health-care costs (i.e. outpatient and inpatient medical expenditure) and non-health-care costs (i.e. travel expenses, nursing costs and complementary/alternative treatment). Indirect costs (loss of productivity) were defined as the costs incurred as a result of lost workdays due to inpatient and outpatient visits to treat the disease and were estimated on the basis of the number of days ill or spent experiencing discomfort and the number of absences and early departures from work due to illness or discomfort. The analysis of direct health-care costs, direct non-health-care costs and indirect costs was based on expenditure for the treatment of FMS during the past 3 months; these data were collected via patient interviews. Direct health-care costs should include both co-pays, which were addressed on the patient questionnaire, and expenditure by National Health Insurance (NHI). Therefore co-pay rates for each service were verified to calculate expenditure by the NHI (Survey on the Benefit Coverage Rate of the NHI in 2008 issued by the NHI) before estimating the direct health-care costs attributable to illness. Indirect costs were calculated as follows: employment rate per age 
Statistical analysis
The data are described as means (S.D.s) or percentage (%) of cases. Comparisons between established and newly diagnosed patients with FMS in terms of sociodemographic and clinical characteristics, such as age, number of tender points, scores for tender points, FIQ scores and SF-36 scores, were measured by independent t-tests. Comparisons of the frequencies of categorical data, including gender, educational level, type of insurance, income level, occupational status, smoking status, non-pain symptoms and co-morbidities, were analysed with the 2 -test. Additionally, a paired t-test was used to compare changes in the SF-36 and some parameters related to economic burden, including direct health-care, direct non-health-care and indirect costs pre-and post-initial FMS diagnosis. We confirmed that the data were normally distributed by plotting cumulative frequency against observed frequency and by performing tests for skewness and kurtosis and the Kolmogorov Smirnov test. Determination of the risk factors for economic burden and HRQOL was performed by multiple linear regression analysis using socio-demographic and clinical characteristics as independent parameters and HRQOL and costs as dependent parameters. P < 0.05 was considered statistically significant. Statistical analyses were performed with SAS version 9.1 (SAS Institute, Cary, NC, USA).
Results
Baseline demographic and clinical characteristics and FMS-related outcomes
The baseline characteristics of study participants are described in Table 1 Other includes constipation, dizziness, dyspepsia, anorexia, tinnitus and palpitation. diagnosed groups did not differ significantly with respect to educational level, type of health insurance, income level, occupational status, smoking status and non-pain symptoms. Approximately 43.8% of the patients with FMS had co-morbid rheumatic diseases. Additionally, rheumatic diseases were more prevalent in established than in newly diagnosed patients (P = 0.041). In terms of non-rheumatic diseases, the prevalence of irritable bladder syndrome differed significantly between the two groups (P = 0.001).
The mean (S.D.) PCS and MCS scores in all patients with FMS were 34.01 (7.28) and 37.29 (11.17), respectively (Fig. 2) . The mean PCS scores of the established and newly diagnosed patients with FMS were similar, whereas the newly diagnosed patients had lower MCS scores on the SF-36 than did the established patients (P = 0.030). As for individual SF-36 items, the two groups differed significantly with respect to bodily pain, vitality and role limitation due to emotional health (P < 0.001, P = 0.004 and P = 0.039, respectively). Those with FMS and nonrheumatic diseases reported better physical functioning on the SF-36 subscales (P = 0.007), whereas the results of the two groups on the other subscales were similar. Additionally, patients with FMS with both rheumatic and non-rheumatic diseases obtained similar scores on the PCS and MCS (P > 0.05).
One hundred and ten of the 280 newly diagnosed patients with FMS completed this study. We found no significant differences in baseline characteristics between patients with FMS who did and did not complete the study (data not shown).
Analysis of health-related costs during the 3 months preceding diagnosis
Costs for the utilization of medical services are presented in Table 2 . Direct health-care costs for the treatment of FMS for the 3 months before initial diagnosis were estimated at $257 (S.D. $615); these were chiefly attributable to costs related to outpatient rather than inpatient services. We found significant differences between the two groups in direct health-care costs (P = 0.002). Costs for newly diagnosed patients with FMS were nearly twice as high as for those with established FMS. Clinic visits among those newly diagnosed with FMS were more frequent than among those previously diagnosed with FMS (P = 0.003), whereas no differences in the frequencies and costs for hospital admissions were observed between the two groups (P > 0.05).
In contrast, direct non-health-care costs, including travel expenses, costs for nursing and costs for complementary/ alternative therapies were estimated at $74 (S.D. $330). We found no significant differences between the two groups in direct non-health-care costs. Costs for complementary or alternative treatments used to manage FMS accounted for a greater proportion of non-health-care costs.
Indirect costs related to loss of productivity were estimated at $1126 (S.D. $2016). However, the indirect costs of the two groups were similar. Although total direct costs differed significantly between the two groups and were 1.7 times higher in the newly diagnosed than in the established patients with FMS (P = 0.001), the total expenditure was not different between the two groups ($1412 vs $1679, P = 0.086). About 24% of the patients with FMS experienced loss of work due to illness (Table 2 ). Approximately 44 days were spent suffering from FMS-related symptoms and signs. Additionally, newly diagnosed patients with FMS reported a greater number of sick days than did established patients with FMS (P = 0.017). Our data showed that more than half the patients with FMS felt less efficient at work or during the period of the study, although no significant difference was observed between the two groups in this regard.
Determination of risk factors for costs for medical services during the 3 months preceding diagnosis
Direct outpatient and inpatient health-care costs were significantly related to a new diagnosis of FMS, the presence of non-rheumatic diseases and higher levels of income (P < 0.001, P = 0.001 and P = 0.021, respectively) ( Table 3) . Additionally, income level and fatigue were risk factors for direct non-health-care costs (P = 0.024 and P = 0.043, respectively). Parameters related to indirect costs included younger age, being female, medicaid, work loss, anxiety and sleep disturbance. Overall, greater total expenditure was found in younger females with non-rheumatic diseases, medicaid, unemployed status and non-pain symptoms including anxiety and sleep disturbance.
Comparison of economic burden and SF-36 scores 3 months before and after diagnosis Scores on both the PCS and MCS significantly increased at the 3-month follow-up after FMS diagnosis compared with their baseline values (P < 0.001, both) (Table 4) . Similarly, both direct and indirect health-care costs were markedly lower 3 months after diagnosis than at baseline (P < 0.001, both), whereas direct non-health-care costs did not change during this period. Overall, total expenditures were statistically reduced from $2139 (S.D. $1839) during the 3 months before diagnosis to $1114 (S.D. $1995) during the 3 months after diagnosis (P < 0.001).
Discussion
This study demonstrated that FMS patients experience significantly impaired HRQOL and higher health-service costs. In particular, newly diagnosed patients had higher mental disability and higher direct health-care costs than did the established patients. A significant reduction in the economic burden and an improvement in HRQOL were demonstrated after FMS diagnosis.
The mean (S.D.) PCS and MCS scores of the patients in this study were 34.01 (7.28) and 37.29 (11.17), respectively, which are similar to those reported by previous studies [4, 6, 810] . When the SF-36 scores of our patients were compared with those in the healthy Korean population [25, 26] , the FMS patients reported markedly lower scores on all subscales of the SF-36, indicating significantly impaired QOL. Additionally, we found no differences between established and newly diagnosed patients with FMS with respect to PCS scores on the SF-36, whereas newly diagnosed patients with FMS had lower MCS scores, which indicates increased susceptibility to psychosomatic distress. 
TABLE 3
Regression coefficients for health-related costs by socio-demographic and clinical parameters In addition to the increased risk of lower QOL in FMS, economic consequences related to FMS should also be a focus. It has been agreed that FMS is associated with significantly high health-care costs [1217] , although studies have differed in terms of health-care systems, study populations, analytical methods and study design. In our study the average baseline total economic costs during the 3 months before the initial diagnosis were $1481 (S.D. $2206) in 2098 patients with FMS. A recent study of 1338 Korean patients with diabetes mellitus (DM) and peripheral neuropathy showed that the direct and indirect costs during the 3 months preceding diagnosis were $356 (S.D. $893) [27] . The total costs during the 3 months before initial diagnosis in FMS patients were four times higher than those in patients with DM and peripheral neuropathy. Similarly Berger et al. [12] demonstrated that the total health-care costs over 12 months in 33 176 patients with FMS were approximately three times higher than those in the comparison group [$9573 (S.D. $20 135) vs $3291 (S.D. $13 643)]. This suggests that patients with FMS may be considered to have higher health-service costs compared with patients with other chronic diseases.
It is suggested that indirect costs should be included in actual estimations of the economic impact of FMS. Wolfe et al. [17] reported that the average yearly cost for the high utilization of medical services was $2274, adjusted for 1996 costs, in a 7-year prospective and longitudinal study among 538 patients with FMS. They assessed only direct medical costs such as hospitalization, drugs and outpatient visits. Among their cost sources, hospitalization was identified as a main contributor to direct medical costs. Several studies evaluating both direct and indirect costs have shown that indirect costs overwhelmingly exceeded direct costs [14, 15] . Mean (S.D.) direct costs were estimated at Can$2298 (Can$2303) in an assessment of the 6-month costs for 180 Canadian women with primary FMS, whereas the indirect costs were twice as high, at Can$5035 (S.D. Can$7439) [14] . The predominance of indirect costs in the economic burden of FMS was also confirmed by data from a multicentre FMS study in Spain [15] . These findings are in accordance with our results that 75% of the total costs for FMS were attributable to indirect costs.
Interest in the determinants of the economic burden of FMS has been increasing. Several investigators have tried to identify causal factors related to health-related costs. Measures of FMS disability (FIQ and health assessment questionnaire scores) and the number of co-morbidities have been significantly associated with the direct costs incurred by patients with FMS [14, 17] . Furthermore, it has recently been reported that the increased economic burden is primarily attributable to functional ability, depression, co-morbidities and younger age [15] . The evidence suggests that the severity of FMS, including the ability to work and co-morbid disorders, may influence the economic burden associated with this disorder. In the current study, the risk factors for FMS-related costs were younger age, being female, co-morbid disorders, insurance type, being employed and non-painful symptoms. The risk factors identified in our study are consistent with those identified in earlier studies [14, 15, 17] .
In this study we prospectively investigated changes in two summary scores of the SF-36 questionnaire and the health-related costs (direct and indirect) 3 months before and after the initial diagnosis of FMS. The results showed significantly improved PCS and MCS scores and reduced health-service utilization costs, including direct and indirect costs. Hughes et al. [13] demonstrated that the high number of clinic visits, diagnostic tests and prescriptions before FMS diagnosis were significantly reduced after diagnosis, although these rates increased within 23 years. This finding is in line with our data, suggesting that the actual FMS diagnosis should result in alleviating FMS-related symptoms. In contrast, Boehm et al. [10] showed that longer disease duration rather than actual diagnosis of FMS was closely related to QOL and functioning. Unfortunately, sufficient data on health-related costs before and after FMS diagnosis were not available in the above-mentioned study. A UK study was conducted to calculate the number of clinic visits, prescriptions and diagnostic tests at 6-month intervals from 10 years before to 4 years after FMS diagnosis [13] . These rates were markedly reduced after diagnosis. Despite only 3 months of follow-up, our study suggests that early diagnosis of FMS may contribute to reducing the economic burden associated with this disorder. Based on the UK study and our data, we suggest that actual diagnosis can help reduce FMS-related costs. Considering that the average time taken for FMS diagnosis is >2 years and patients report seeing between two and four physicians before a diagnosis is made [28] , it is recommended that efforts to facilitate FMS diagnosis and start medication earlier are needed to decrease the economic burden and improve HRQOL.
Our study has some limitations. First, 43.9% of total patients had co-morbid rheumatic diseases because this study was conducted in the rheumatology outpatient clinic. Although we asked patients to answer the costs directly related to FM during the interview and it was emphasized that the costs should be related to FM in the questionnaire questions, costs may be overestimated because of costs related to accompanying rheumatic diseases. Secondly, we were able to obtain follow-up on only 39% of the newly diagnosed patients. This study is a nationwide survey conducted in 44 medical centres across the country. The centres joined the study voluntarily and it was impossible to collect the Case Record Forms fully. Although there were no significant differences in baseline characteristics between patients who did and did not complete the study, improved patients were more likely to be followed up than unimproved patients. Thirdly, the estimation of costs was largely based on patient's recall. Like other studies of this kind, our study could be subject to recall bias to a certain degree.
In conclusion, we found a greater economic burden and a decreased HRQOL among Korean patients with FMS, particularly in newly diagnosed patients. This 3-month follow-up observational study demonstrated a significant reduction in the economic burden and an improvement in the HRQOL after FMS diagnosis compared with before FMS diagnosis, implying the need for early diagnosis. The impact of actual FMS diagnosis on the HRQOL and health-related costs should be confirmed by longer-term studies with larger samples.
Rheumatology key messages
. Patients with FM have significantly impaired HRQOL and have higher health-service costs in Korea. . Early diagnosis of FM can improve the HRQOL and reduce the economic burden.
